Initiation of cultured rat hepatocyte proliferation does not involve Na+-dependent plasma membrane Ca2+ fluxes.
Adult rat hepatocytes in primary culture were examined to determine if Na+-dependent transmembrane Ca2+ fluxes precede reinitiation of DNA synthesis. Studies with 45Ca2+ and atomic absorption measurements of 40Ca2+ showed that hepatocytes lack plasma membrane Na+-Ca2+ exchange activity. Under chemically defined conditions, combinations of mitogens - EGF, insulin, and glucagon - failed to induce transmembrane Ca2+ fluxes early in the prereplicative phase. In addition, a Ca2+ ionophore, A23187, was non-mitogenic. Thus, plasma membrane Na+-Ca2+ exchange is not a mitogenic signal for hepatocytes. Elevated intracellular Ca2+ levels are thought to mediate early prereplicative events required for animal cell proliferation. These conclusions stem partly from findings that A23187, a Ca2+ ionophore, stimulates transmembrane Ca2+ fluxes and proliferation in several cell systems (reviewed in Boynton et al., 1982). Sodium ion fluxes also are implicated as "initiating" mitogenic signals (Koch and Leffert, 1979). In particular, amiloride-sensitive Na+ influxes, stimulated by growth factors, may be necessary to initiate DNA synthesis in rat hepatocytes, mouse and human fibroblasts, rat liver derived cell lines, mouse sympathetic neurons, human lymphocytes, and monkey kidney epithelial cells (reviewed in Leffert, 1982). Several investigators, using cells from electrically excitable tissues (Schellenberg and Swanson, 1981; Eckert and Grosse, 1982), have reported that plasma membrane Na+-Ca2+ exchange carriers regulate intracellular Na+ and Ca2+ concentration. It is unclear if this exchange system exists in non-electrically excitable membranes, especially with regard to hepatocytes (Judah and Ahmed, 1964; van Rossum, 1970). We have here investigated the possible association of Na+ influxes with transmembrane Ca2+ movement following reinitiation of hepatocyte growth.